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PREFACE 


The objective of this program has been to compare the effect of airline 
trash fires In lavatories constructed of contemporary and Improved materials. 

All tests In this program were conducted In the Douglas Cabin Fire Simulator 
(CFS) under In-flight ventilation conditions. All tests were allowed to 
continue for a period of 1 hour. Data obtained during these tests Included: 

• Heat flux and temperatures of the lavatory 

• Cabin temperature variations 

t Gas analyses for 0 2 , C0 2 » CO, CH^, HF, HC1, and HCN 

• Respiration and electrocardiogram data on instrumented animal 
subjects (rats) exposed in the cabin 

• Color motion pictures. 

All tests resulted in a survivable cabin condition; however, occupants of the 
cabin would have been subjected to noxious fumes. 
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INTRODUCTION 


Aircraft lavatories Inherently contain combustible products, have high ventila- 
tion rates, and are utilized for temporary storage of trash. They are a closed 
compartment where fires can develop undetected. Therefore, lavatories are 
prime candidates for fire safety Improvement. 

Airline trash storage Is the greatest lavatory fire source. A previous phase 
of this program tested various quantities and types of trash fires to deter- 
mine the fire source configuration for this program (Reference 5). 

This report Identifies the thermal, environmental, and biological hazards of 
airline trash fires within simulated aircraft lavatories. Lavatories were 
constructed of contemporary and Improved materials. Two Improved lavatory 
constructions were tested and the results were compared to previous tests of a 
contemporary baseline lavatory. To further evaluate the thermal damage and 
propagation of lavatory fires, Interior contemporary panels commonly found 
adjacent to the lavatory were Included for each test configuration. 

This test program was conducted In the Douglas Cabin Fire Simulator (CFS), 
see Figure 1. This report presents the test results and summarizes the 
conclusions. 



DOUGLAS CABIN FIRE SIMULATOR (CFS) 




TEST ARTICLES 


The two types of Improved lavatory constructions tested were designated 
Module A and Module B. Module A panels were constructed by DECO In Fountain 
Valley. California. Module B panels were constructed by Boeing Commercial 
Aircraft Company located In Renton. Washington. 

The basic construction of the test panels was Nomex honeycomb core with fiber- 
glass facing and backing Impregnated with phenolic resin. Polylmlde foam- 
filled core and polyvlnylldene fluoride decorative were used for all Module A 
panels, while polyvinyl fluoride decorative was used for all Module B panels. 
Some of the Module B panels were filled with phenolic foam. Rigid fire- 
resistant polyurethane foam was used for Module B panel edge closeout. Panel 
constructions are shown below. 


MODULE A PANEL CONSTRUCTION 


KYNOL DECORATIVE 
(POLYVINYL! DENE FLUORIDE) 

DECO XMPIOO FIBERGLASS 



NOMEX HONEYCOMB CORE - 
SOLAR POLYIMIDE FOAM-FILLED 


3 DECO XMPIOO FIBERGLASS 


MOOULE B PANEL CONSTRUCTION 


TEOLAR DECORATIVE 
(POLYVINYL FLUORIDE) 

CIBA GEIGY FIBERGLASS 
(PHENOLIC RESIN) 



NOMEX HONEYCOMB CORE - 
PHENOLIC FOAM-FILLED 


CIBA GEIGY FIBERGLASS 
(PHENOLIC RESIN) 
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CFS CONFIGURATION AND INSTRUMENTATION 


The CFS was configured and Instrumented as shown In Figure 2, with a metal 
ceiling tangent to the cabin air distribution duct outlet located on the center- 
line of the cabin. Cabin air was exhausted at 26,900 liters per minute (950 
* CFM) from two ducts at floor level that extended the full length of the cabin. 
The test modules were Instrumented as shown in Figure 3. 

BIOLOGICAL EXPERIMENT 

Animal subjects (rats) were instrumented for heart beat and respiration using 
an electrode belt containing two electrocardiogram electrodes and a respira- 
tion sensor. The experiment was conducted using the method developed under 
Contract NAS 2-8668 for NASA Ames Research Center (Reference 1). A cage con- 
taining an animal subject (Figure 4) was placed on a portable stand at a height 
of 10.2 cm (4 ft) above the floor, at a distance of 10.2 cm (4 ft) from the 
door of the lavatory, and at an angle of approximately 30 degrees from the 
hinged side of the door. The cage was shielded from direct heat radiating 
from the lavatory with Fiberfrax which covered the top of the cage as well as 
the two sides nearest the lavatory. The remaining sides were open to the cabin 
atmosphere. The subject's electrode belt was attached to an umbilical cord 
plugged into a receptacle in the top of the cage. The cord extended through 
a sealed port leading to the monitoring and recording station. 

Recording was accomplished using the Portable Animal Recording Test System 
(PARTS) shown in Figure 5 and developed under Douglas IRAD programs (Refer- 
ence 2). 

GAS ANALYSIS 

The atmosphere of the lavatory exhaust and cabin was monitored during each 
test using the equipment shown in Figure 6. The results were computer- recorded. 
The lavatory exhaust was examined for its content of CO, CO^. 0^, and such 
total hydrocarbons as CH^ equivalents, while CO and CO 2 were measured in the 
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cabin at the subject's cage. The equipment used for determining the content 
of these gases included: 

Lavatory Exhaust Analysis 


Sampl e 


Gas 

Analyzer 

Range 

Flow Rate 

Carbon monoxide 

MSA Model 303 

0-10% 

1 1pm 

Carbon dioxide 

Beckman Model 864 

0-20% 

1 1pm 

Oxygen 

MSA Model 802 

0-25% 

C 1pm 

Total hydrocarbons 

MSA Model 200 

0-20% 

2 1pm 


Cabin Atmosphere 

Analysis 


Gas 

Analyzer 

Range 

Sample 
Flow Rate 

Carbon monoxide 

MSA Model 303 

0-5000 ppm 

1 1pm 

Carbon dioxide 

MSA Model 303 

0-2.5% 

1 1pm 


The sampling lines leading to the analysis equipment were 1/4-inch OD 
stainless-steel tubing. Before analysis, the sample was filtered with a Pall 
Epocel 3 cartridge, zinc dust, and calcium sulphate to remove particulates, 
acid gases, and water, respectively. Hydrocarbons were sampled using a heated 
line. Delay time between the event and its measurement was between 30 and 
60 seconds. 

The lavatory exhaust and the cabin air were sampled using two NASA JSC- 
furnished bubbler systems, as shown in Figure 7. The NASA buboler system 
sampled air from the lavatory exhaust and in the vicinity of the rat cage 
in the cabin. The sampling lines were 1/4-inc'n OD teflon lines leading into 
impingers via a teflon manifold. The impingers contained 0.1-N NaOH. Each 
bubbler ran for 2 minutes, consecutively from the beginning of the test, for 
the first 12 minutes. The flow rate was 0.5 liters per minute. Additionally, 
a continuous sample was taken at each location for the duration of the test 
at a rate of 1 liter per minute. 
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Each bubbler sample was analyzed for HCL, HF, and HCN as follows: 

• Chlorides (as HCL) - Measured by potentlometric titration with 
AgNOj using a chloride ion selective electrode. 

• Fluorides (as HF) - Measured using a fluoride specific ion selective 
electrode. 

• Cyanide (as HCN) - Measured using the pyridizine-pyrazolone 
method. 

FUEL AND IGNITION 


The airline trash fuel consisted of four trash-filled bags as shown in Fig- 
ure 8. The contents of each consisted of: 


Paper towels (crumpled) 
Waxed paper cups 
Polystyrene cups 
Polyethylene trash bag 


0.907 kg (2 lb) 
0.045 kg (0.1 lb) 
0.181 kg (0.4 lb) 
0.064 kg (0.14 lb) 


Total per bag 


1 .197 kg (2.64 lb) 


The trash was ignited using a resistance coil energized by computer command 
as shown in Figure 9. 


The above-described fuel source was determined by a previously conducted pro 
gram (Reference 5) under NASA Contract NAS9-14948. 




VIEWING POUT 

THERMOCOUPLE 
REAL TIME C0 2 . CO, 0 2 . CH 
REAL TIME C0 2 , CO 
BUBBLER SAMPLING 
SMOKE DETECTOR 
LOAD TRANSDUCER 
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PROFILE VIEW 


FIGURE 2. CABIN INSTRUMENTATION 



FIGURE 3. LAVATORY INSTRUMENTATION 
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FIGURE 4 INSTRUMENTED ANIMAL SUBJECT 
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FIGURE 5. PORTABLE ANIMAL RECORDING TEST SYSTEM (PARTS) 
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FIGURE 7. NASA-FURNISHED BUBBLER SYSTEM 
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PANEL TEST RESULTS 


The physical post-test evidence and data obtained during each test are reviewed 
in this section. Test data for test Modules A and B may be found in Appendices 
1 and 2. The test results are discussed below. The figures referred to are 
contained in Appendix 1. 

TEST MODULE A 

The condition of the Module A test area before and after the test is shown 
in Figures 10 through 21. 

Figure 13 shows the results of the hinge attachment failure caused by inade- 
quate support for the hinge screws. The failure allowed the door to be dis- 
placed downward creating a top vent which caused a change in the ventilation 
pattern within the module. This in turn increased the intensity of the fire 
over the full height of the module. At 300 seconds, calorimeter 7 registered 
31 w/cm (28 8TU/ft sec), almost twice the maximums of either the baseline or 
Module B. 

The block grid lines visible in Figure 14 are the result of core shrinkage 
causing loss of insulation and a local increase in heat transm ion. One 
face of the back panel was removed to show this shrinkage and resultant voids. 
Figure 15. The only effects on the adjacent aft bulkhead are the discolora- 
tions where hot gases from these core fissures impinged on the adjacent 
surface. Damage to the left side of the test module and the adjacent panel 
surface are visible in Figure 16. A view of the opposite side of the adjacent 
panel reveals the extent of the transmitted damage. Figure 17. Damage to the 
ceiling, back, and floor panels was limited to the melting of wire insulation 
on the ceiling and reticulation of the core with some surface discoloration. 

The interior of the lavatory. Figure 18, illustrates the general condition of 
ali panels. Resin burnout was extensive; it was complete in the case of the 
washstand side and a major portion of the inner door surface. 


TEST MODULE B 


The condition of the Module B test area is shown in Figures 22 through 31. 

The insulated panels were on the front. Figure 24, and right side. Figure 25, 
where exterior damage was limited to local areas of the decorative laminate. 
These areas indicate that the maximum fire intensity within the module was 
limited to the lower one-third of the lavatory. The interior of the lavatory 
Is shown in Figures 26 and 27. During the test, the washstand-side panel 
warped inward, pulling away from the 1-inch 1699-1 pm (6 CFM) line which 
deflected down into the plenum. This would have had the effect of reducing 
activity in the upper area of the lavatory. The exterior effect on the left 
side panel and the transmitted damage to both sides of the near wall of the 
adjacent module are shown in Figure 23 and Figure 29. The floor was exten- 
sively damaged (Figure 30) while only the decorative laminate was damaged on 
the ceiling panel. Figure 31 illustrates damage to the bulkhead adjacent to 
the right wall . 

GAS CONCENTRATIONS 

The concentrations of hydrogen chloride, hydrogen cyanide, and hydrogen 
flouride gases are provided in Table 1 (References 3 and 4). The acid gas 
concentrations represent an average concentration over the 2-minute sampling 
interval. The values listed for the continuous bubbles represent an average 
concentration over the entire 1 hour of the test. 

Module B generated the largest amount of HF in the lavatory followed by 
Module A. Module B generated the largest amount of HCL in the lavatory 
followed by the baseline (Reference 5). Module A generated the largest amount 
of HCN followed by Module B. 

The higher level of HF and HCL in Module B possibly was due to the differences 
in decorative used. The higher level of HCN in Module A was probably due to 
the polyimide foam used in the panel construction. 
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TABLE 1 

GAS CONCENTRATION RESULTS FROM NASA BUBBLERS 


LOCATION 

— 

TIME 

(SEC) 

HF (PPM) 

MCI (PPM) 

HCN (PPM) | 

MOO A 

MODB 

MOD A 

MODB 

MOD A 

MODB 

LAVATORY EXHAUST 

0-120 

50 1 

34,936 

* 7.1 

6023.5 

10.34 

494 

LAVATORY EXHAUST 

121 240 

20.6 

118.2 

<7.1 

2524 

69 24 

2236 

LAVATORY EXHAUST 

241-360 

117.1 

100.5 

<7 1 

81 7 

1034 

40.2 

LAVATORY EXHAUST 

361 480 

29 5 

588 7 

<7.1 

320.7 

8961 

112 9 

LAVATORY EXWAUST 

481-600 

93.7 

684.0 

<7.1 

368.8 

291.50 

211.6 

LAVATORY EXHAUST 

601 720 

220.0 

1604.6 

986 

8670 

677 1 

4444 

LAVATORY EXHAUST 

03600 

20.6 

1605 

17 07 

25 7 

46.04 

19.68 

CA8IN 

0 120 

<7 7 

9.0 

<7 1 

26.9 

<4.7 

3.53 

CABIN 

121-240 

<7.7 

5.0 

^ 7.1 

13.4 

<4 7 

310 

CABIN 

241-360 

9.6 

5.6 

<7.1 

404 

<4.7 

1.83 

CABIN 

361-480 

12.1 

54 

<7.1 

404 

<4 7 

1 60 

CABIN 

I 481-600 

15.1 

61 

<7 1 

13 4 

6.58 

0.91 

CABIN 

601-720 

! 16.9 

1 6 2 

<7.1 

<7.1 

7.9 

0.77 

CABIN 

0 3600 

4.18 

! 2.1 

5.84 

796 

1.5 

3.26 


The oxygen, carbon monoxide, carbon dioxide, and hydrocarbon test data from 
Appendix 2 are summarized in Plots 1 through 4 for direct comparison of 
results. As can be clearly seen on these plots, the Og, CO, and CH^ for 
Modules A and B follow basically identical lines. Only in the CO^ plot is 
there a noticeable differentiation in data. From these plots it can be 
assumed that, for these three tests. Module A and B materials produce less CO 
and CH^ than the baseline. This difference is negligible and cannot be used 
to differentiate between Modules A and B. 

SMOKE DENSITY 

Smoke density for this series of tests is presented in Plot 5. These data 
were retrieved from Appendix 2. 

Module A's low transmission value is due to the failure of door hinges. This 
failure dropped the door and allowed additional smoke to escape. 

The maximum reduction in visibility in each case occurred at the photometer 
farthest from the test module. This is consistent with the results of the 
open-door tests of Reference 5, in which the smoke could be viewed traveling 





00 200 300 400 500 600 

RELATIVE TIME 
(SEC) 


PLOT 4. LAVATORY CH 4 
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along the ceiling and, upon reaching the end of the chamber, being deflected 
down resulting in the smoke meter at the far end of the chamber being affected 
first. 

These data show that, if these fires took place aboard an aircraft, passenger 
visibility would be impaired at approximately 200 seconds after the start of 
the fire no matter which materials were used in construction of the lavatory. 

THERMAL RESULTS 

The temperature at the lavatory exhaust is probably the best measure of the 
average fire intensity. Examination of exhaust data indicates that the temp- 
erature at the exhaust was approximately the same for both the baseline and B 
modules up to 1200 seconds reaching a maximum of 875°C, while that of Module A 
was lower up to 5*' 3 seconds, rapidly increased until 880 seconds to a value of 
950°C, then dropp'd back to the level of the other twc tests. 

The heat flux during the initial 10 minutes was highest in Module A except at 
Calorimeters 7 and 8. These recorded the highest flux in the baseline. 

Module B had low heat flux levels with the exception of Calorimeter 1. 

Temperatures within ♦’he cabin were moderate in all tests with the following 
maximums recorded: 



Animal Cage 

Calorimeter 

TC-24 

Basel ine 

46. 1 1°C ( 1 1 5°F) 

2 

C7-31 w/cm ? 

(28 BlU/fr sec) 

48.89°C (120°F) 

Module A 

50. 56°C (123°F) 

C7-17 w/cm? 

(15 BTU/fr sec) 

60.56°C (141 °F ) 

Module B 

44.11 °C ( 106 °r) 

Cl -15 w/cm^ , 

/ , « r «ti i i r a C ___\ 

42.78°C (109°F) 


(13.5 BTU/fr sec) 


21 


TEST MODULE WEIGHT LOSSES 


The weight loss information for Modules A and B and the baseline module 
(Reference 5) are listed in Tables 2 and 3. Table 2 shows the gross results 
and Table 3 the loss in weight and percent loss for individual panels. The 
data in Tables 2 and 3 were obtained by weighing each panel during module 
assembly. After each test, the ash and residuals Inside the lavatory were 
removed and weighed. Each panel was then removed and weighed taking care 
whenever possible to combine droppings caused by the panel removal with the 
panel itself for the weighing. After removing all panels, the floor was 
swept and the weight of the sweepings was combined with that of the previously 
weighed ash and residual matter within the lavatory. The baseline lavatory 
lost 29 percent of its original weight. Module A lost 28 percent, and Module B 
lost 26 percent. For these tests, each percentage point Is equivalent to 
approximately 500 grams. 

BIOLOGICAL RESULTS 

The results of the data analysis verified the real-time impression at the time 
of the test that there were no significant cardiac arrhythmias in any of the 
rat subjects throughout the tests. There were some minor respiratory pattern 
changes, most likely due to the irritating qualities of the dense smoke. The 
respiratory amplitude was reduced in some of the rats while it increased in 
others. Examination of the readout of the gas concentrations developed 
during the test showed that HF, HC1 , and HCN concentrations were all too low 
to produce arrhythmias. 



TABLE 2 

MODULE AND SOURCE FUEL WEIGHT LOSS 



BASELINE 

MODULE A 

MOOULE B 

ITKM 

M 

L «“». 

*• 

(LB) 


(LB) 

PANELS ANO FUEL 

52 38 

(115 48) 

4336 

(95 58) 

40 46 

(89.20) 

PANELS (POST TEST) 

3637 

(80 19) 

30 65 

(67 17 ) 

28 90 

(63 72) 

ASH AND RESIDUALS 

0 83 

11 821 

0.82 

(1811 

1 30 

12.87) 

WEIGHT LOSS 

TB 18 

(3347) 

11 88 

(26.20) 

10 26 

(22.61) 

PERCENT LOSS 

78 96 

7741 

2b 35 ! 


TABLE 3 

INDIVIDUAL PANEL WEIGHT LOSS 

















































































NEW TECHNOLOGY 


No inventions or new technologies were developed during this program. 
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CONCLUSIONS 


Smoke density, gas analysis, heat flux, temperature, respiration, and cabin 
temperature variation data show no major fire-resistance improvements by the 
advance materials when compared to the baseline. Two conclusions can be drawn. 
First, either the improved materials are no better than the contemporary 
materials in fire resistance or the contemporary materials are considerably 
better then indicated by earlier testing (Reference 5). 

Second, since only one test of each material system was performed, it is pos- 
sible that experimental differences could differ for a repeated test series. 

In either case, this test series may provide a basis for future and more 
comprehensive testing of aircraft lavatories. 
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RECOMMENDATIONS 


When using a polyimide foam in a panel, it would be advisable to use a 
compatible panel edge blocking for attachment of other components such as 
door hinges. 

Secondly, it may be beneficial to again test the Module B configuration 
employing only insulated panels. 

Thirdly, it may be beneficial to the airlines to develop a less hazardous 
means of trash storage. 
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APPENDIX 1 
BURN TEST PHOTOS 


1-1 


MODULE A PHOTOS 
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FIGURED FOR MODULE A TESTING 
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FIGURE 11 MODULE A INSTRUMENTATION 
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FIGURE 12. POST TEST MODULE A EXTERIOR 





FIGURE 13 DOOR DISPLACEMENT DUE TO HINGE ATTACHMENT FAILURE 
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FIGURE 14 CORE SHRINKAGE CAUSING BLOCK GRID LINESON EXTERIOR OF MODULE A BACK WALL 
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FIGURE 15 INTERIOR OF MODUL r A BACK WALL WITH FACING REMOVED 
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FIGURE 16 LEFT WALL OF MODULE A AND ADJACENT PANEL 





FIGURE 17 EXTERIOR VIEW OF MODULE A BACK WALL AND ADJACENT PANE 



INTERIOR POST TEST 




FIGURE 19 MODULE A INTERIOR WITH REMAINING FUEL 


1 4HM 





FIGURE 21 RIGHT WALL OF MOOULE A 
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MODULE B PHOTOS 



FIGURE 22. INTERIOR OF CFS AS CONFIGURED FOR MODULE B TESTING 
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FIGURE 24 MODULE B EXTERIOR POST TEST 
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FIGURE 25. FRONT AND RIGHT WALL OF MODULE B 




FIGURE 27 MODULE B INTERIOR WITH DOOR AND FRONT WALL REMOVED 
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FIGURE 30 TOP ANr> BOTTOM OF MOLULE B ,-LOOR 
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APPENDIX 2 
BURN TEST DATA 
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MODULE A TEST DATA 
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LAV PIPE TEST NTA PLOT NO 01 1- 3 


REAS. NURBER 
S C 2 

* TC3 

* »CN 


CHANNEL AS6N. 
151 
103 
ION 



REFERENCE TIRE 13 56 00.000 

B 


TITLE 


RANGE 

UNITS GRIC 

-SYH 

CALOR IRE tea NO. 2 


o 

o 

-« 

o 

o 

UATT/CnZ 

AA 

AIATERP TC USED WITH 

CALOR 2 

0 TO 1000 

DEG C 

BB 

WELDED TC USED WITH 

CALOR 2 

0 TO 1000 

DEG C 

BC 


2-13 


#sws» 








2HC0 

2500 

2600 2 
RELATJV! 

>EAS. 

NUMBER CHANNEL 

AS GW. 

T 

2 

151 


CALORIMETER H 

C3 

103 


A f R T t MP TC USl 

c<» 

ION 


WELDED TC U5E 






u 

/ 

F 

l 

$ 


0 

c 

6 

f 


in n 5 gh 

IA TT/Cfl2 
ICG C 
EG C 















15 

relative 

Tl 

•AIHETER #0 
E«P TC USE 
IED TC USED 












3000 


3100 


3200 



ml as. tttmacR 

Charnel as£« 

$ 

C 3 

152 

» 

TC5 

105 

0 

TC4 

104 


3301 
RELATIVE 

nn 

CALORIMETER HO.] 
AIRTEHR TC USFC 
MEL DEO TC USCO • 


2-2; 




LAV FIRE TEST HU PLOT NO 01 


I- 1 


REFERENCE TIPIE 13 54 00.000 


TEST 10 0402** 317000 


PIERS. NUPtftER 
C* 

TC T 

TCi 


Channel asgn. 
153 
lOf 

too 



B 

T 

U 

/ 

F 

2 

S 


TITLE 

CALORIMETER NO. A 

AIRTEMP TC USED KITH CALOR 4 

WELOED TC CALOR 4 


RANGE 

0.0 TO 18.0 
0 TO 1000 
0 TO tCOO 


UNITS GRIO-SV* 
WATT/CM2 AA 
DEG C BB 

OEG C BC 




NITS GR1D-5YW 
ATT/CP12 AA 
EG C BB 

EG C BC 





TEST IQ 0402*4 317000 

10.01 


LOT HOE TEST N70 PLOT MO 01 1- 3 


REFERENCE TIME 


15.0 


12.0 


4.0 


3.0 


0.0 













- 


















- 





— -n. n 






+ 12.0 


0.0 


• 0.0 


13 54 00.000 
0 
T 
U 
/ 

P 

2 

S 



MENS. NUMBER 

CHANNEL A$6N. 

TITLE 

RANGE 

UNITS GRIO-SVA 

C* 

153 

CALORIMETER no. * 

0.0 TO 10.0 

UATT/CM2 AA 

TC7 

107 

AIRTEMP TC USED KITH CALOR 4 

0 TO 1000 

DEG C OB 

TCO 

100 

WELDED TC CAL OR 4 

0 TO 1000 

DEG C OC 


5 




fifcFt&tNCE 7!H€ 13 5k 00.000 

B 

T 

u 

/ 

-.*.0 F 

■— 2 

$ 



) 2200 

2300 

2*00 


rinc in stc 




.E 

RANGE 

UNITS GRID 

-5 VIA 

» 

0.0 TO 18-0 

WATT/CM2 

AA 

WITH CAL OR * 

0 TO 1000 

OEG C 

BB 

N 

0 TO 1000 

DEG C 

BC 


1 PAGE IS 
T i AUTY 





300 


200 


!00 



0 

2*00 2500 2600 2/00 2800 2900 3000 

RELATIVE TIflE IN SEC 



MENS. NUftftE* 

CHANNEL A SEN . 

title 

RANGE 

* 

CO 

153 

CALORIMETER no.n 

0.0 TO 10.0 

* 

TC 7 

10/ 

AIRTENH TC 'J5E0 KITH CALOR •* 

0 TO 1000 

$ 

TCi 

100 

HEL DEO TC CALOR * 

0 TO 1000 


2-27 


V* 






1 

T 

U 

/ 

F 

2 
S 


D 

E 

G 

F 


(NITS GRIO-S 
IATT/CFI2 AA 
EG C BS 

IEG C BC 




ft 

T 

U 

/ 

F 

2 

S 


D 

E 

6 

F 


UNITS GR 
WATT/CW2 
OEG C 
DEG C 











» 

T 

U 

/ 

F 

2 

s 


0 

E 

$ 

F 


NITS GR 
IATT/CH2 
EG C 
EG C 






? 300 


2*00 


00 2200 
Tint IW SEC 


TLE 

M*GE 

UWITS grid-s** 

S 

0.0 TO 10.0 

WITT/C«2 HA 

OH * 

0 TO 1000 

DEG C SI 

i 5 

0 TO 1000 

DEG C SC 


’ : '(IF. IS 




ft 

T 

U 

/ 

F 

l 

S 


0 

E 

ft 

f 


IN M 5 CF 
lftTT/C«2 
IE6 C 
EG C 












ft£*S. «UAtER 

• Cl 


CNAMMEL 

»** 


TITLE 

CALCHtnETER AO * 


HA AG £ 

0.0 TO 18.0 


UMTS GHIO-SYH 
WATT/Cnt A* 


A TCI I 


III 


AlPTtfff TC CAlOH A 


0 T£> IOCO 


OEG C 


HI 


» TC 12 


112 


WEl 0£0 TC CAlOH A 


0 TO 1000 


OEG C 


•C 















2 ^ 










i roo 


IIOO 


1400 

II IN SIC 


RANGE 

UNITS 

grio-syh I 

0.0 TO 11.0 

UATT/Cni M 1 

0 TO 1000 

016 C U 

0 TO 1000 

0E6 C 



t3 





2 300 


2*00 


ftftftGE 

00 TO 10.0 
0 TO 1000 
0 TO 1000 






a a 


If ST to #00*00 31100# 

u.o r ■■■■ 


LOT fine TEST mro KOI NO Ot I- 0 


REFERENCE fine II 00 OO.OOl 



*C 05 . ounoeo channel assn. 

* cr t** 

is in 

10 110 


TITLE 

range 

UNITS GRID 

-SYR 

CoiOfttneiEft NO, 1 

0.0 TO 10.0 

U0TT/C*2 

AO 

OINTFHP TC COLO# t 

0 TO 1000 

DEG C 

00 

neloeo 1C COLON 1 

0 TO 1000 

OEG C 

oc 


2 ^ 



Ttsr ib a*am met* lav u«e test ara plot bo oi »- i repembce tins u fa oo.aoa 

»•»•» t i ■ — ' ■ i *' i ** 1 n 



flU - ■ ■ wA m . i i I — — 1 I —— — - ■ in. . M.,1 ■ ■ ■ ■ rl 

• too 200 300 400 900 400 


RELATIVE TIPIE IN SEC 


NEO$. NllflOEi 

CHANNEL • SON. 

TITLE 

RANGE 

UNITS 


4 CO 

19/ 

colon ire ter no.i 

0.0 TO 10.0 

U0TT/CN2 00 

4 TCIO 

119 

A IOTEPVA TC COLOR • 

0 TO 1000 

0E6 C 

Oft 

4 TCI4 

114 

UELOE0 TC COLOR 0 

0 TO 1000 

0E6 C 

ftC 


247 



NITS Glt|D~SYn 
IATT/CA2 M 
llfi C II 

EG C 1C 







1 


1*00 

t»00 

moo mo moo 

ill AllVC fill IN SIC 

mo 

1000 1 

f 

HIM. 
I Cl 

* 1C If 

* TC If 

NU*»CA CHANNEL 

if r 
Ilf 
ill 

• SSN. 

fltlf 

c At CM INI II A NO t 
A III VI HP 1C CAtOA • 
NIL 01 D 1C CAL ON • 

AANOI 

00 TO If.O 
0 10 1000 
0 10 1000 

UNITS GAIO-SYH 

WATT /CN| AA 
DIG C If 
OIG C 1C 





251 



1 






j 



• 

Ci 

i»i 

CHCM'*t UN MO i 

0 0 10 too 

WAU /C«4 

AA 

• 

ft It 

lit 

ir c At on • 

0 to 1000 

01. U C 

»• 

% 

tc it 

lit 

MU DIO tC C At OR * 

0 I0 1000 

dig c 

AC 






#oo 


*oo 


ooo 


*oo 

AELAFME Fine 


1000 
IN UC 



NCOS. Nl'HOCA 

CHANNEL ASfiN. 

TIKI 

0 

Cf 

1*0 

Cftl OH 1 HE Ft 0 NO.f 

0 

TCI# 

11# 

A 1 A FE HP TC CAL 00 0 

ft 

1C 10 

no 

MCI DEO FC CAL 00 0 








ft 

T 

/ 

r 

t 

s 


0 

t 

ft 

f 


INITS GRIO-5 
IATT/CA2 Aft 
•EG C Bft 

>EG C ftC 







MEAS. NU*»E* CHANNEL A$fiN. 

• eo isc 

c rctr it r 

• TClC lit 


>000 2 700 2 

AELATfVE Tfflt IN SEC 
TITLE 

CAL OA INE TEC NO. 9 
AlATCnf TC CALOA 9 
WELDED TC CALOA 9 



n so oo 

o 


NITS GAIO-S 
ATT/CN2 
EG C 
EG C 


2-67 


































HST ID OAOIU 31 1000 
IM l 




CHAftfttL ASK*. 


• 00 

Al l A I | ¥ t 

»r 

IAVAT0AV 02 
l A VA TON? C 03 
IAVATOAV CO 
I A¥A10«V C HA 
CABI* CQl 
CAS t At CO 



















•EFCKENCE HUE I) H W.000 


5 

I 

i 

f 



2*100 


2500 


2500 2100 2000 2000 

RELAHVE TI«E IN SEC 


3000 


*EAS. NUNBEA 

channel a$gn. 

title 

RANGE 

UNITS 

GRID **$^ 

02LA0 

001 

LAVA TOO V 02 

0.0 10 25.0 

PC T 

AA 

C02LV 

00 3 

LAVATOAV C 02 

0.0 TO 25.0 

PC T 

AO 

COLA* 

000 

LAVA TOR V CO 

0.0 TO 25.0 

PC T 

AC 

CHOLV 

005 

LAVATOAV CH5 

o 

** 

o 

o 

o 

PC T 

AD 

5 C02C» 

050 

C AO IN C 02 

0 00 TO 2.00 

PC T 

BE 

COCAO 

005 

cabin CO 

0.00 TO 2.00 

PC T 

OF 


>U 

OF 





269 




TEST 10 0N02BA 311000 
28,0 1 


LAV FIRE TEST 020 PLOT 




PE AS. NUMBER 

CHANNI 

02LAV 

OB 1 

C02LV 

OBJ 

COLAV 

OSB 

CHNLV 

OB* 

» C02CB 

OBO 

COCAB 

OBB 


3200 

Rr.MirfE Tim 
TITLE 

LAVATORY 02 
LAVATORY C02 
LAVATORY CO 
lavatory CM 
CABIN C 02 
CABIN CO 


2 - 













fcf tf fcf 


















3*00 

me in see 
c 

*CST« 


i maim 

wesr* 


76 













0 

e 

6 


NITS Gfl 
(EG C 
EG C 
EG C 










00 


E U"E 

i* 

itle 


ssic* 

•«es 

ssie* 

•« ID! 

5SIC* 

•*es 



















MODULE B TEST DATA 


289 














D 

E 

t 

r 


NITS G 
iATT/CNI 
IEG C 
HG C 














ft 

1 

u 

/ 

f 

z 

$ 


D 

t 

ft 

f 


NITS 61 
IATT/CH2 
'EG C 
►EG C 









! 

? 


oo 1 - 0 REFERENCE TIAE tl II H.IOI 



kl.O 


i.o 


A.O 


0.0 



I 

E 

t 


RANGE 

0.0 10 11.0 
0 TO 1000 
0 TO 1000 


UNITS GftlO~SYn 
NAT1/CA2 AA 
DEG C IR 

DEG C 1C 


1 00 








3000 


3100 


3200 


33 

RELATIVE 

AEAS. MUiliER CHANNEL ASCN . TI 


$ 

C2 

15 1 

CALOR IflETER NO. 

1 

TC03 

103 

AIR TEHP FOR C2 

$ 

TCOA 

ION 

SURFACE TEHP F 01 


2-1 














2-105 















1 

T 

U 

/ 

F 

2 
S 


D 

E 

6 

F 


NITS GA 
IATT/CH2 
IE6 C 
i EG C 











PANEL FIRE TEST PL 



TEST ID I'tOSU 



relative 


REAS. NUMBER 

CHANNEL ASSN. 

TITI 

• C* 

15 3 

calorimeter no. 

• TCOT 

1C7 

AIR TEMP FOR CA 

* TCOI 

IOI 

SURFACE TEMP FO 


2 



























ft 

T 

U 

9 

F 

I 

$ 


0 

E 

6 

r 


IN1TS G* 
IftTT/CWZ 
IEG C 
its c 









T 

U 

/ 

F 

X 

$ 


D 

t 

t 

F 


KITS G 
IMT/Cf12 
>£G C 
>EG C 






1 
u 
/ 
r 

2 
S 


0 

E 

6 

F 


WITS BftlD-S' 
IATT/CAZ M 
116 C BE 

IE6 C EC 






1 

T 

U 

/ 

F 

2 
S 


D 

t 

fi 

F 


NITS GRID'S' 
IATT/CW2 M 
»EG C II 

IEG C 1C 



TEST 10 890311 


PANEL FIRE TEST PLOT NO 04 


4 


REFERENCE TlflE 11 U 00.000 


10.0 


15.0 


12.0 


12.0 


9.0 


4-1.0 


4.0 


+ 5.0 


3.0 




HERS* NUMER 

channel rsgn. 

TITLE 

RANGE 

4 

C4 

155 

CALORIMETER MO. A 

0.0 TO 18.0 

4 

TC 11 

in 

AIR TEMP FOR CA 

0 TO 1000 

4 

TC 12 

112 

SURFACE TEMP FOR CA 

0 TO 1000 


D 

E 

S 


f 


UNITS GRID-SYfl 
UATT/CH2 RR 
OEG C 00 

DEG C OC 


2*126 






NO 07 


2 


REFERENCE TINE II 10 OO.OOC 


t 


I 


I 




4 

$ 

« 


u.o 

19.0 

12.0 

9.0 

4.0 

3.0 

0.0 



C 7 194 CALORIMETER NO. 7 0.0 TO 11.0 

TC 13 113 AIR TEMP FOR Cl 0 10 1000 

TC 14 114 SURFACE TEMP FOR C 1 0 TO 1000 



0 

E 

€ 


r 


UNITS GRID-SYM 
WATT/CM 2 AA 
DEG C AN 

ore c ic 


28 








TEST ID 130)11 


MNEL FINE TEST HOT MO 07 


flEAS. 
A C7 
A TCI) 

A TC 1 A 


- i 


II. o 


13.0 


12.0 


3.0 


A.O 


3.0 


0.0 


REFERENCE TIME II II 00.000 

1 
T 
V 
/ 

F 

2 

S 


4-12.0 


4 - 1.0 


4-3.0 


• 0.0 



NUMIER CHANNEL A SON. 
131 
113 
111 


TITLE 

CALORIMETER NO. 7 
AIR 1EMR FOR C7 
SURFACE TEftF FOR C7 


RANGE 

0.0 TO !! .0 
0 TO 1000 
0 TO 1000 


UNITS GRlD-$v:i 
WATT/CM2 AA 
DEG C 
DEC C 


IR 

1C 


2 130 














MO 01 


I 


REFERENCE TIME II 10 M.000 




REAS. NUftiEft 

C KAN A El A SEN . 

mu 

RANGE 

UNITS GR10-SVA 

* 

ca 

isr 

CAlCAlnETER NO. 0 

0.0 TO 10.0 

NATT/CA2 AA 

$ 

TC 15 

us 

AIR TEAR FOR CO 

0 TO 1000 

deg C u 

• 

TC 14 

11 4 

SURFACE TEAR FOR CO 

0 TO 1000 

DEG C OC 


2 133 





0 

c 

6 


r 


(HITS 61 
IATT/CH2 
ICC c 
>£6 C 









BIAS. NOME A 

CMANta ASM. 

TITLE 

• Cl 

iff 

CALQRIBEHA NO. I 

• TClf 

11$ 

•11 TEBP TOR Cl 

• TCU 

114 

SURFACE TEBP FOR Cl 



2 






3000 


3100 


3200 


3tSK 


3400 


3300 3400 

RELATIVE TIRE IN SEC 


ftEAS. NUftICA 

CHANNEL ASCN. 

TITLE 

RAISE. 

UNITS ttlD-SYR I 

• c« 

i5 r 

CALORIRETER NO. I 

O.B Ttt U.O 

UATT/CR2 AR 

* TC IS 

115 

AIR TERR FOR Cl 

0 TD MOO 

DEC C M | 

• TC 14 

1U 

SURFACE TERR FOR Cl 

o tc uaa 

OEG C tC 


2-138 






























MMMNCC TIM II U H IM 









mt 10 050311 


PANEL FIRE TCSt PLOT NO II 


- t 


250 

225 

ZOO 

175 

150 


125 


100 


75 

50 

25 







- 





































) 

1 




- 

- - - r 

1 ■ * u w- -1 

irr~ 


" 1 

1rTrr4LJ * 1 “ 






- 


REFERENCE TINE 11 11 00.000 
0 
I 
0 


too 


550 

500 

350 

300 


0 

E 

0 


+250 


+200 


+ 150 


+50 



0<— 

too 


■ 

too 

• 00 

500 1000 

1100 

1200 







RELATIVE TinE IN SEC 





MAS. NUNIER 

Channel 

A$GN. 


TITLE 

AAN6E 

UNITS 

GAIO-SYH 


TC23 

123 


AIR 

TEHP WEST CAI1N 

0 TO 250 

OEG C 

AA 

$ 

TC25 

125 


AIR 

TENP 

0 TO 250 

DEE C 

AO 

$ 

TC25 

125 


AIR 

TENP 

0 TO 250 

OEG C 

AC 


TC24 

124 


AJR 

TENP 

0 TO 250 

DEG C 

10 

1 4 

IC27 

127 


AIR 

TENP 

0 10 250 

OEG C 

RE 

• 

TC20 

120 


AIR 

TENP 

0 10 250 

OEG C 

OF 


2 152 






* TCt) 

12) 

AIM TEMP HEM CP 

♦ TC24 

124 

At* TEMP 

1 TC29 

129 

A|A TIMP 

* TCI* 

12S 

AIR UUP 

• rctr 

121 

AIR HI IP 

• TC2I 

129 

AIR TEMP 

1 


2 


Wits tmo-un 
is C 


eittr 







NO II 




3*00 3300 3000 

IN SEC 


MNOE 

UNITS 

OMD-S^ 

0 TO ISO 

DEC C 

00 

0 TO ISO 

DEO C 

00 

0 TO ISO 

DEO C 

oc 

0 TO ISO 

DEO C 

OD 

0 TO ISO 

DEO C 

OE 

0 TO ISO 

DEO C 

OF 


56 













1200 1300 


MAS. 

NUftOER CHANNEL A SEN. 


TCI* 

129 


TOO 

130 


TC)1 

131 


TC21 

121 


TC22 

122 


1*00 1000 1000 
RELATIVE Tine IN SEC 
TITLE 

AIR TEM 
AIR TEAR 

AIR TEAR EAST CAltN 
LA* EXHAUST 
CAR IN EXHAUST 


WOO 1900 



UNITS 

GR10-S1 

9 T9 01 

DEG C 

AA 

9 TO 09 

DEO C 

AO 

0 TO 09 

DEO C 

AC 

0 10 1000 

DEG C 

ID 

0 TO 1099 

DEO C 

IE 


2 159 






PANEL FIRE TUX *LBT 


TttT » MNII 



ULtntE TIRE 

REAS. NURSE A CHANNEL A SAN. TiTll 

» TCI* II* *1* 1W 

• TCI# »*• *1* IW 

t TCSI 111 *11 nRF EM* CAR IN 

t TCXI 1*1 LAV ElMAtlS* 

» TCI* III CAR IN URAL’S* 


2-16 





test id mm 


PANEL FIDE TEST PLOT NO 12 - 6 







- 































1 





' 






- 






- 






- 


REFERENCE TINE 11 It 00.000 

0 
I 
0 


MO 

400 


300 

230 

•200 

•150 

•100 



0 

E 

0 


REAS. NURSES 

CHANNEL ASGN. 

title 

RANGE 

UNITS 

GRID-SI 

t TC2* 

129 

AIR TEHP 

0 TO 250 

DEG C 

AA 

t TC 30 

130 

AIR TEMP 

0 TO 250 

DEG C 

AD 

t TCJ1 

131 

AIR TEHP EAST CAR IN 

0 TO 250 

DEG C 

AC 

» TC2I 

121 

LAV EXHAUST 

0 TO 1000 

DEG C 

DD 

t TC22 

122 

CABIN EXHAUST 

0 TO 1000 

DEG C 

DE 


2-162 


































1200 


1300 


MOO 


AC AS. NUftlEft 
0 TC32 

A M 


Channel ascn. 
132 
Wt 


RELATIVE 

Til 

ANiAAL CASE 
LAV DELTA UElSt 




2-1 








L 

ft 

S 


6*10 -i* A 
M 


6ft 


172 


I 









IKSS 








MOO 


IIOO 

RELATIVE TIRE IN 
TITLE 

LI6HT TRANSMISSION UES 
LIGHT TRANSMISSION N10I 
LIGHT TRANSMISSION EAS 
CAR IN DELTA PRESSURE 















BASELINE TEST DATA 



) *00 

SOO 

400 


Tint IN SEC 




rLE 

RANGE 


UNITS GRIO-SV* 

.1 

0*0 TO 18.0 


UATT/CN2 AA 

) WITH CAL OR 1 

0 TO 1000 


DEG C 80 

CALOR I 

0 TO 1000 


DEG C 1C 


'AGE BLANK NOT FILMED 


83 






T NO MS t - 2 



REFERENCE T 1 WE tt 09 00.000 

- '■ I • 



1000 

Tim IN SEC 

IE 

I 

I WITH CA10A I 
CAIOR I 


uoo 

WOO 

RANGE 

I'NITS GA 10 -SVW 

00 TO 10.0 

WATT/CP 2 AA 

0 TO 1000 

DEG C 00 

0 TO 1000 

DEG c ec 


84 





test to m 2T5 


wool 


FINE CHAR TEST BL PLOT MO BASE 


3 


REFERENCE TtffE 



11 05 On. 000 

1 
T 
U 
/ 

F 

2 
S 


0 

I 

6 

F 


$ 

PEAS M'P BE A 
Cl 

1 HAMM L A SON 
150 

title 

LAI ORIPi IE A NO. 1 

range 

0.0 TO ISO 

UNITS G1U0-SY* 
WATT/CP? AA 

1 

TCI 

101 

A|BTLf p Tt L SED WITH CAt 0« 1 

0 TO 1000 

OEG C 

BB 

ft 

TC2 

10? 

MlCtO TC WITH lALQR 1 

0 TO 1000 

DEG C 

BC 


' UvkiINAL PAGE IS 
OF POOR QUALITY 


2 185 





F 

I 

S 


0 

c 

c 

F 


iNITS C>* 
IMT/CA* 
IEG C 
ICG C 






3000 

3100 

3200 3300 3* 00 

35 00 

9400 





RELATIVE Tint in see 




*l*S. 

ftl'ME* CMMCL 

OSGn . 

title 

Mnee 

uni vs rmo-STH 

» 

Cl 

190 


CALORIMETER no I 

0.0 TO 10 0 

bATT/eni M 

1 

TCI 

101 


AlRTfMR TC tSIO WITH C H 0* 1 

0 TO 1000 

DeC C Oft 

• 

TCI 

102 


WElOCO TC WITH COLOR 1 

0 TO 1000 

OIG C 1C 


2 188 








TEST It) 8*0275 


22*001 


FI HE CHAR TEST 61 PLOT HO RASE 


3 


REFERENCE TIWE 


' • a ' 



OEiAHvE T!f£ IN SEC 


11 05 00.00 

e 

T 

U 

/ 

F 

2 

S 


0 

E 

6 

F 


c * c 



a i;.. \ 


M TIE 

C Al OA irE TC A NO 2 
A ! A TF^P TC l SEC Ui l Th C Al 0« 2 
u El DEC 1C i r f C WITH c Al 0* 7 


RANGE 

0.0 TO 18.0 
0 T 0 1000 
•j TO 1000 


LMTS G Aid -5vf« 
IjATT/rr? 6 A 

C EG C ?B 

CEC- C * BC 


2-191 





Rl l 0 MVt T im IN SIC 

PUS, Nir?fO (MNNtl OSGN U Tt £ NANG ( I'NUS GMO-SV* 

♦ C? 1M lAtONlriUANO? 0,0 TO 10.0 Ul A T T / C n ? M 

♦ TC J 103 AlflTfff U L'MD WUH COLOR t 0 TO 1000 0t& C Bt 

♦ TC R 1 OR wfiDLO TC I St D WUH COLOR ? 0 TO 1000 0£G C OC 


2 192 




W / GtUAL pA Cr , 

"notwZv 


TEST 10 0A02T* 22* 001 

18 0, 


FIRE CHAR TEST it RIOT NO BASE - 4 


IS .0 
12.0 

4.0 

6.0 

3.0 

0.0 

1000 

900 

900 

TOO 

600 

*00 

*<00 

300 

200 

100 


3000 


3100 


rEAS. Nl'HBER CHANNEL ASGN . 


% 

C 2 

1* 1 

% 

TC 3 

103 

% 

TC A 

10* 


3200 3300 3** 00 

RELATIVE Tim IN SEC 
TITLE 

CAL ORinETER NO. 2 

AlATEnP TC ISEO WITH CAL OR 2 

WELOEO TC L'SED WITH CAL OR 2 


REFERENCE TINE 11 09 00.009 

1 
T 
U 
t 
F 

2 
S 


+ 12.0 


+ 0.0 


0.0 


+iiOO 


+1600 


+1A00 


+1200 


+1000 


+000 


+600 


■ROO 


+200 


3*00 

3600 

RANGE 

l'N!TS GRID-SYN 

o 

m 

o 

o 

o 

UATT/CN2 AA 

0 TO 1000 

DEG C 00 

0 TO 1000 

DEG C BC 


2 193 






hers. hvnin 

CHANNEL ASGN . 

TITLE 

RANGE 

UNITS GAIO-StH 

* 

C 3 

15 2 

CALOAtrtETEA NO. 3 

0.0 TO 18.0 

WATT/CAI2 AA 

8 

TC5 

105 

AIATEnP TC USED WITH CAlO* 3 

0 TO 1000 

OEG C 68 

» 

TC4 

106 

WELDED TC L'SEO WITH CAIOA 3 

0 TO 1000 

DEG C 6C 


2 194 





1000 

1100 

woo 

E IN SEC 

MfttC 

i'NITS COIO-SYH 


0.0 TO 11 0 

UATT/CN2 AO 

TN CALO* 3 

0 TO 1000 

DEG C »» 

H CAlOA 3 

0 TO 1000 

DEG C »C 


95 






ATIVE 
T I 

EH NO 

C t'SE! 
I SED 







»«$€ - I 


NEFENENCE TIME II •* OO.OOt 





-12.0 



- 




“1 .0 






- 

-r.o 








-0-0 



IN SEC 



ROftCf 

UNITS 

CAID-SV* 


0.0 10 19.0 

W0TT/CP2 AO 

COLOR 3 

0 10 1000 

OEG C 

00 

COLOR 3 

0 10 1000 

DEG C 

oc 


98 




TEST ID iiom 215001 
18.0, 


FIRE CHAR TEST 8L PLOT MO IASE - 8 


15 .0 


12.0 


0.0 


8 .0 


3.0 


0.0 


REFERENCE TIME II 09 00.000 
ft 
T 
U 
t 
F 
2 
$ 


+ 12.0 


4-i.i 


0.0 


1000 

AAA 







-1800 8 
E 

ft 

-uoo 

F 

-1M 00 

AAA 







TOO 

800 

500 

100 

300 

200 

too 

0 

TEAS. NL'MIEA 
% C 3 
• TCf 
8 TCft 






- 






- 

-1200 






- 

-1000 






- 

-800 







-800 

-ft- 

• 










0- 


-500 

ft 8 













-200 







3000 3100 3200 3300 3*00 3500 3800 

RELATIVE TIME IN SEC 

CHANNEL ASGM. TITLE RAMGE I'MITJ GAIO-SV* 

152 CALORIMETER MO. 3 0 0 TO 18 0 WATT/CM2 AA 

105 A I A TfrR ?C I'SEO WITH CAL OR 3 0 TO 1000 DEG C 88 

108 WEtOEO 1C I'SEO WITH CALOR 3 0 TQ 1000 OEG C ftC 
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TEST 10 940279 224 001 

10 >0 j 


FIIIC CHOU TEST II HOT MO MSE 


2 


1 




4ELATIVE Tl*E !M SEC 



PEAS. MUPOCA 

CHANNEL A S6M . 

mu 

MANGE 

1 

C4 

19 9 

CAlOAiPCTE* NO. 4 

0.0 TO 10 0 

I 

Ter 

107 

A1ATEPP TC t St 0 WITH CAlOM 4 

0 TO 1000 

1 

TCI 

100 

WCIOED K CALOM 4 

0 TO 1000 


1 Of 0 

» 

T 

U 

/ 

F 

2 

$ 


0 

E 

0 

F 


UM 1 TS CM 
WATT/CP* 
OEG C 
DEG C 


2-201 











• 

T 

U 

/ 

F 

2 

s 


» 

t 

t 

F 


NITS G* 
IATT/CF2 
IEG C 
)€G C 









• 

T 

U 

/ 

F 

I 

S 


Q 

C 

s 

F 


NITS G 
IHTT/CN2 
IEG C 
IEG C 






F 

* 

S 


D 

C 

t 

F 


!N1T$ GRID'S^ 
*A TT M 
DEG C ftt 

DEG C ftt 


4 



TEST ID SNO m IMOOI 

\»0, 


FIRE CHAR TEST Bl HOT NO BASE - N 




PEAS. Nl'PBER CHANNEL ASGN. 
I C5 15** 

t TC ♦ 10* 

♦ TC 10 110 


>000 2100 2200 
RELATIVE T f PE IN SEC 
TITLE 

CAL 0R1PETER NO. 5 
AJATEPP TC CALOR 5 
NEL DEO TC CALOR 5 





rj 

i 


TEST 10 B902TS 22900! 
18. 0. 


FIOC CHAR TEST Bl Ft OT NO BASE - 5 


15 .0 


12.0 


8.0 


8.0 


3.0 


0.0 

1000 


900 


800 


TOO 


600 


500 


8 00 


300 


200 


100 


2*00 


REFERENCE TINE 11 Of 00.000 
0 
T 
U 
/ 

F 
2 
S 


+it.o 


4-i.o 


1.0 


0.0 


+ieoo 


+■1 $00 


+ 1900 


+ 1200 


+ 1000 


+000 


+400 


>100 


r200 


2500 


2600 


2 TOO 2800 

RELATIVE TIME IN SEC 


2900 


3000 


1 

PEAS. NUMBER 

cs 

CHANNEL ASGN. 
159 

TITLE 

CALORIMETER NO. 5 

RANEE 

0,0 TO 18.0 

UNITS GRIO-SVN 
UATT/CP2 AA 

1 

TC9 

109 

A I R TEMP TC CAL OR 5 

0 TO 1000 

DEG C 

OB 

9 

TC 10 

110 

WELDED TC CALOA 5 

0 TO 1000 

DEG C 

BC 


2210 







T 

U 

/ 

r 

i 

$ 


NITS *«1D-$VA 
ATT/CP2 M 
EG C M 

EG C ftC 































2S00 


3000 


RANGE 

0.0 TO U.O 







TEST ID B*«02T5 22*4001 

te.Di 


F IRE CHAR TEST BL At OT WO BASE - 4 




REFERENCE Tint tt 09 00.000 

0 




ACAS. NLTftCfl CHANNEL A SGN . 

$ CT 154 

4 TCI 3 U3 

I rctR HR 


3 200 3300 3*400 

RELATIVE T!*| IN SEC 
TITLE 

CAtOAifftTEA NQ.T 
A I A TEf'A TC CAL OR T 
WEtOEO TC CAL OR ? 


3500 

3400 

RANEE 

LNtTS CRIO-SVW 

0.0 TO 10.0 

WATT /CW 2 AA 

0 TO 1000 

DEG C BB 

0 TO 1000 

DEG C BC 


2-223 




t 

T 

U 

/ 

F 

l 

S 


0 

c 

t 

F 


m 5TS G 
IATT/CW2 
ICG C 
ICG C 







F 

2 

S 


0 

E 

G 

F 


UTS GMD-V 
kTT/C»? M 

G C 6ft 

•G C 6 C 





• 

T 

U 

/ 

F 

2 

S 


D 

E 

6 

F 


NITS Cl 
IMT/CP2 
lEfa C 
IEG C 










I*EA$. 

» Cl 

• TC 15 

* TCI* 



AIUTIVC MAE Ilf SEC 


MABEA 

( HAANEl A SGM ■ 
IS 7 

mi 

CAL OHI*E TEA AO.I 

. E 
I 

A A ACE 

On TO 19.0 

UNITS G*IO~Sffl 
WATT/CP* AA 


MS 

AIATEAP TC CAL O' 

1 • 

0 TO 1000 

DEC C 

00 


ill 

WELDED TC CALOA 

1 

0 TO 1000 

OEG C 

»c 


2-228 




t 

T 

U 

9 

F 

2 

S 


9 

C 

9 

F 


NITS Cl 
iMT/CN? 
EG C 
ICG C 






r 

i 

s 


e 

c 

c 

f 


IN ITS G 
lATT/C** 
ICG C 
ICG C 








F 

2 

5 


0 

t 

S 

F 


UNITS GRID- 
WATT/CP2 Ai 
OEO C •! 

DEG C ftl 














F 

2 

S 


D 

C 

G 

F 


IN1TS Gl 
IMT/CA2 
ICG C 
ICG C 













2240 


















title 


AEAS 

OIL AV 

C02LV 

COLAV 

CMLV 

C02CI 

COCAI 


NUHOEA CHANNEL A SON 


091 

lavatory et 

091 

LAVA TOM CO* 

099 

lavatory CO 

099 

LAVATORY CNR 

090 

CA9IN C02 

099 

CAR IN CO 


RANGE 

9.9 TO 29.0 

9.9 TO 19 .0 
0.9 TO *9.0 
9.0 TO *9 .0 
0.09 TO 2.00 
9.99 TO 2.00 


UNITS 

ONIO-S' 

ACT 

AA 

ACT 

A» 

ACT 

AC 

ACT 

AO 

ACT 

Of 

ACT 

IF 


2*244 




































TEST ID 150*75 moot 

too, 


225 
200 
ITS 
15 0 
125 

too 

75 

50 

25 


0 

to.o 


5.0 


8.0 


7.0 
b 0 
5 0 
H 0 

3 0 

2.0 


1 0 


0 0 




FINE CH80 TEST IL HOT NO ORSC * 0 


REFERENCE TtnE It 09 00.000 


3000 


+350 


150 


*00 


300 


r 


- -190 

--too 


+90 


+ 20.0 


+15.0 


+12.5 


L 

S 


1 1 .5 


+ 10.0 


+T.5 


+15 


3100 


3200 


*EA$. NUH0EA 
♦ TC 32 

I W 


CHANNEL A$ON. 
132 

no 


3300 3A00 

RELATIVE TIME IN SEC 
TITLE 

AN INAL CAGE 
LAVATORY DELTA WEIGHT 


1500 


0.0 

3000 


NAME 

0 TO 25 0 
0.0 TO 10. 0 


UNITS 
DEG C 
KGS 


GRID-SV* 


2-2S3 




















c 

6 



ftA&t 


1 




ft 

t 

ft 

r 


MWI 

UM11S 

G*10-V 

o io no 

DEO C 

Aft 

o io no 

DIG C 

Aft 

o io no 

OIG C 

AC 

0 10 1000 

OEG C 

ftft 

0 10 1000 

DEG C 

ftC 


2 


v* - 















2200 

INC IN SEC 
E 

OH *W0$T WEST* 
ON IDDlE* 

ON •HOST EAST* 
SURE 


2-268 








